Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.017 Å; Hatom completeness 96%; R factor = 0.037; wR factor = 0.082; data-to-parameter ratio = 22.5.
In the title complex, [Co(C 12 ], where phen is 1,10-phenanthroline, the Co II atom in one cation is coordinated by six N atoms from three phen ligands in an octahedral coordination while the Co II atom in the other cation is coordinated octahedrally by four N atoms from two phen ligands, one water O atom and one I atom. In the anion, three Bi III ions adopt an octahedral coordination constructed by six I À ligands. The three BiI 6 octahedra are fused together through trans face-sharing.
Related literature
For related complexes containing the [Bi 3 I 12 ] 3À trinuclear cluster anion, see : Geiser et al. (1990) ; Carmalt et al. (1995) ; Okrut & Feldmann (2006) ; Sharutin et al. (2009) Zhong et al. (2006 Zhong et al. ( , 2007 . For related halogenidoantimonates(III) and -bismuthates(III) crystallizing in non-centrosymmetric space groups and their physical properties, see: Jozkow et al. (2001) .
Experimental
Crystal data [Co(C 12 Data collection: PROCESS-AUTO (Rigaku, 1998) ; cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Comment
Alkylammonium halogenoantimonates(III) and bismuthates(III) of general formula R a M b X 3 b+a (where R denotes organic cations, M-Sb(III), Bi(III), and X-Cl, Br, I) form a large group of crystals exhibiting interesting physical properties from their noncentrosymmetric space groups, e.g., ferroelectricity (Jozkow et al., 2001 , and the cations containing cobalt(II) in a noncentrosymmetric space group.
In the title compound, three Bi atoms are all located in an octahedral environment of six I atoms, and three BiI 6 octahedra are fused togather to form a trans-[Bi 3 I 12 ] 3-trinuclear cluster by trans face-sharing through two pairs of three µ 2 -I atoms. In three BiI 6 octahedra, the bond lengths of Bi-I ranged from 2.853 (1) Å to 3.419 (1) Å. All bond lengths are within commonly accepted values in the literature (Sharutin et al. 2009; Geiser et al., 1990; Carmalt et al., 1995; Okrut et al., 2006 , the bond lengths of Co-N range from 2.124 (7) Å to 2.142 (8) Å, which are similar reported literature values (Liu et al., 2003; Harding et al., 2008; Tershansy et al. 2005; Hanauer et al. 2008; Boys et al. 1984 All hydrogen atoms attached to C were added at calculated positions and refined using a riding model (C-H = 0.93 Å). Due to the presence of Bi in the structure, those pertaining to the coordinated water O1 could not be found in the difference Fourier map and were not included in the model. Figures   Fig. 1 . A view of the structure showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probabilithy level and H atoms are omitted for clarity. 
Special details
Geometry. 
